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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of the claims in the 
application: 

Listing of Claims: 

1-44. (canceled) 

45. (currently amended) A method of evaluating a compound for the air lity to inhibit 
binding of an intracellular receptor region of an a-subunit of a voltage-gated bn channel to 
an ammo-terminal inactivation region of an ion channel protein, wherein tho ion channel 
protein is a potassium channel protein selected from the group consisting of l.vBl, KvB1.2, 
KvBl.3, KvB3, Kvl .4, and Kv3.4, comprising: 

a) providing a first peptide comprising *>n Sf4-<?5 cvtoplasnic loop of a 
Mooted from the &ioup conoiating of on ioolotcd potassium channel alpha-subui rit , an iaolotod 
iuumullulor receptor region, flttd pj a biologically active fragment of said S4d: S . cytoplasmA s 
loop ftlpliQ' siibufirtj 

b) providing a second peptide ramnriaing an aolocted frt m tho group 
plating of a r t L u lotcd beta cytoplasmic ion channol protein, an ioolatod emino-terminal 
faactivation rt f » ^tassiun . ion channel aloha- or beta-subunjfe-a»d or a biologically 
active fragment of said *mino-tenmna1 inactivation region cytoplasmic pr o trin . 

c) contacting said first peptide and said second peptide with *ud compound; 

and 

d) determining the ability of said compound to interfere with the binding of 
said first peptide with said second peptide, wherein a decrease in said binding ui the presence 
of said compound compared to said binding in the absence of said compouwl indicates that 
said compound inhibits binding of said fi*_SS cvtonlasmic loop inteaeett«lar--ee€ptor region 
to said ammo-terminal inactivation region. 

46. (currently amended) The method of claim 45, wherein gajd_S4; i5 _ cytoplasmic 
inn p is an S4-S * cyto plasmic loop of Oil voltage gated c h an nel protein is a potassium 
channel protein selected from the group consisting of Kvl.l, K.vl.2, Kvl.3 Kvl.4, Kvl.5, 
Kvl.6,andKv3.4. 
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47-49. (canceled) 

50. (currently amended) A method for identifying compounds which inhibit N-type 
inactivation of a voltage-gated ion channel, comprising: 

a) administering a compound to a modified host cell comprising: 

i) a first hybrid protein comprising a DNA-binding domain of a 
transcriptional activator in polypeptide linkage to either 1) an S4-SS cyftplasmic loop 
inUaccllular rcocptor region of an a-subunit of a voltage-gated ion channel; cj 2) an amino- 
terroinal inactivation region of an ion channel protein; 

ii) a second hybrid protein comprising an activation domain of a 
' transcriptional activator in polypeptide linkage to said fl4-S5 cytoplasmic loop. mteaeelWar 

reooptor region if said DNA-binding domain is in polypeptide linkage to said sqiino-terminal 
inactivation region or to said ammo-terminal inactivation region if said DNA-b nding domain 
is in polypeptide linkage to said S4-S S cytoplasmic loon mUaccullular roooptoi '-^en; and 

Ui) a reporter gene whose transcription is dependent upon the first 
hybrid protein and the second hybrid protein being bound to each ..ther, thereby 
reconstituting a transcriptional activator; 

b) incubating the modified host cell for a suitable period; 

c) determining whether the administration of Hie compound inhibits 

expression of the reporter gene; and 

d) identifying a compound which inhibits expression of the repc rter gene as an 
inhibitor of N-type inactivation of said voltage-gated ion channel. 

51. (canceled) 

52. (new) A method for identifying an agent capable of modulating in ictivation of an 
ion channel, said method comprising detecting binding of a first protein to a second protein in 
the presence or absence of a molecule of interest, wherein said first protein « mprises an S4- 
S5 cytoplasmic loop of a voltage-gated ion channel, and said second proteia comprises an 
animo-terminal inactivation region of an ion channel subunit, and wherein *ud first protein 
binds to said second protein in the absence of said molecule of interest, and a iecrease in said 
binding in the presence of said molecule of interest as compared to that in the absence of said 
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molecule of interest is indicative that said molecule of interest is capable o modulating 
inactivation of said voltage-gated ion channel. 

53. (new) The method of claim 52, wherein said S4-S5 cytoplasmic loo; > is an S4-S5 
cytoplasmic loop of a potassium channel a-subunit, and said ammo-terminii inactivation 
region is an ammo-terminal inactivation region of a potassium channel a- or 0-s» bunit 

54. (new) The method of claim 53, wherein said first protein furth« comprises a 
DNA-binding or transcription activation domain of a transcriptional activasor, and said 

second protein further comprises: 

a DNA-binding domain if said first protein comprises the transcription, 
activation domain of said transcriptional activator, or 

a transcription activation domain if said first protein compris es the DNA- 
binding domain of said transcriptional activator, 

wherein binding of said first protein to said second protein forms a transcriptio:r al activator. 

55. (new) The method of claim 54, comprising expressing said first piotein and said 
second protein in a host cell in the presence or absence of said molecule of in erest, wherein 
binding of said first protein to said second protein activates expression of a i« porter gene in 
said host cell. 

56. (new) The method of claim 55, wherein said host cell is yeast. 

57. (new) The method of claim 55, wherein said S4-S5 cytoplasmic k op is an S4-S5 
cytoplasmic loop of a potassium channel o-subunit selected from the group consisting of 
Kvl.l, Kvl.2, Kvl.3, Kvl.4, Kvl.5, Kvl.6 and Kv3.4, and said amino-termc lal inactivation 
region is an amino-terminal inactivation region of a potassium channel c- or p-subunit 
selected from the group consisting of Kvpl, Kvpl 2, Kvpl.3, Kv63, Kv3.4, an i Kvl .4. 

58. (new) The method of claim 55, wherein said S4-S5 cytoplasmic loop is an S4-S5 
cytoplasmic loop of potassium channel Kvl.l or Kvl.4, and said amino-tenti nal inactivation 
region is an aminc>-tenninal inactivation region of potassium channel Kvpl. 
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59. (new) The method of claim 55, wherein said first protein consists ■ ssentially of 
said S4-SS cytoplasmic loop and the DNA-binding or transcription activation dc main of said 
transcriptional activator. 

60. (new) The method of claim 55, wherein said S4-SS cytoplasmic lo rp comprises 
SEQ ID NO: 1 or SEQ ID NO:2, and said ammo-terminal inactivation region co nprises SEQ 
ID NO:5 or SEQ ID NO:6. 

61 - (new) The method of claim 53, wherein said first protein further coi iprises a first 
polypeptide selected from a peptide binding pair, and said second protein forth, r comprises a 
second polypeptide selected from said peptide binding pair, and wherein bindi ig of the first 
polypeptide to the second polypeptide in a host cell is capable of producing a d = actable event 
or a selectable phenotype in said cell. 

62. (new) The method of claim 61, wherein said cell is yeast 

63. (new) Hie method of claim 61. wherein said S4-S5 cytoplasmic lc- -p is an S4-S5 
cytoplasmic loop of a potassium channel o-subunit selected from the grou; consisting of 
Kvl.l, Kvl.2, Kvl.3, Kvl.4, Kvl.5, Kvl.6 and Kv3.4, and said amino-termir al inactivation 
region' is an animo-teiminal inactivation region of a potassium channel « or B-subunit 
selected from the group consisting of Kv(Jl, Kvpi .2, KvfU.3, Kv|J3, Kv3.4, ac"< i Kvl.4. 

64. (new) The method of claim 61, wherein said S4-S5 cytoplasmic fc op is an S4-S5 
cytoplasmic loop of potassium channel Kvl.l or Kvl.4. and said amino-temn ud inactivation 
region is an ammo-terminal inactivation region of potassium channel Kvpl . 

65. (new) The method of claim 53, wherein one protein selected froi r said first and 
second proteins further comprises a cell compartment localization doniiin capable of 
recruiting said one protein to a cell compartment of a host cell, and the other >rotein selected 
from said first and second proteins comprises an effector protein, and where: t recruitment of 
said one protein to the cell compartment and binding of said first protein to said second 
protein produce a detectable event or a selectable phenotype in said host cell. 

Page 5 of 13 



PAGE 7/15* RCVD AT 1 1/2412004 2:06:44 PM [Eastern Standard Time] « SVR:USPT0€FXRF-1/4 ■ DNIS:8729306 ' CSID:866 741 0075 • DURATION (mm-ss):04-38 



'NOV. 24. 2004 3:13PM 866 741 0075 NO. 1552 P. 8 

Docket No. 31896-70200 (All* 98133 PI) 

Patent 

66. (new) An agent identified according to claim 52, wherein said Agent inhibits 
binding between said S4-S5 cytoplasmic loop and said ammo-terminal inactivati «i region. 

67. (new) A method for identifying an agent capable of modulating i n interaction 
between an S4-S5 cytoplasmic loop of a potassium channel a-subunit and an aruno-terniinal 
inactivation region of a potassium channel a- or 0-subunit, said method comprisi ng: 

expressing a first protein and a second protein in a host cell, wherein said first 
protein comprises (1) said S4-S5 cytoplasmic loop and (2) a DNA-binding a. transcription 
activation domain of a transcriptional activator, wherein said second protein jomprises (1) 
said ammcMemiinal inactivation region and (2) a DNA-binding domain if sai 1 first protein 
comprises the transcription activation domain of said transcriptional ativator or a 
transcription activation domain if said first poton comprises the DNA-binding domain of 
said transcriptional activator, and wherein said S4-S5 cytoplasmic loop is capable of binding 
to said ammo-terminal inactivation region in the absence of a molecule o>: interest, and 
binding of said first protein to said second protein forms a transcriptional activi tor capable of 
activating expression of a reporter gene in said host cell; 

contacting the molecule of interest with said host cell; and 
detecting any change in said expression of the reporter gene, 
wherein a decrease in said expression is suggestive that the molecule of intera* is capable of 
modulating the interaction between said S4-S5 cytoplasmic region and said . mino-terrninal 
inactivation region. 



68. (new) A method for identifying an agent capable of modulating an interaction 
between an S4-S5 cytoplasmic loop of a potassium channel a-subunit and an amino-terminal 
inactivation region of a potassium channel a- or p-subunit, said method compr sing: 

expressing a first protein and a second protein in a host cell, w lerein said first 
protein comprises said S4-S5 cytoplasmic loop and a first polypeptide, aid said second 
protein comprises said amino-tenninal inactivation region and a second p >lypeptide, and 
wherein said S4-S5 cytoplasmic loop binds to said ammo-terminal inactive* a region in the 
absence of a molecule of interest, and interaction or close proximity between said first 
polypeptide and said second polypeptide is capable of producing a detect ible event or a 
selectable phenotype in said host cell; 
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contacting the molecule of interest with said host cell; and 
detecting any change in said detectable event or selectable phenol fpe, 
wherein a change in said event ox phenotype is suggestive that the molecule- bf interest is 
capable of modulating the interaction between said S4-S5 cytoplasmic region artd said amino- 
teiminal inactivation region. 
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